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(54) ROAD FACE CONDITION JUDGING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correctly judge a road face condition 
with being hardly affected by disturbances such a noises, etc., and 
reduce costs with utilization of an existing wheel velocity sensor, by 
executing judgment from an analysis result of frequencies of wheel 
velocity signals. 

SOLUTION: Wheel velocity -signals detected by a wheel velocity sensor 
10 are supplied to an electric control device (ECU) 12. Measured wheel 
velocity data are supplied to a fast Fourier transformeKFFT) 14 and 
subjected to Fourier transform. A gain at each frequency is calculated, 
whereby a frequency spectrum of a wheel velocity is obtained. On a wet 
road with a wet face, the gain at a predetermined frequency (e.g. 30 Hz) 
or lower is large as a whole. On a dry road with a dry face, the gain at 
the predetermined frequency or lower is small. A road face condition, 
i.e., whether a road face where a vehicle is running is wet road or dry 
road can be judged from a sum of gains at the predetermined frequency 
or lower of the frequency spectrum of the wheel velocity. The ECU 12 
executes brake control accordingly. 
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y>^n£lfctt<>yj*>hLTX^yyS 1 1 2 

1 1 8fcJi*, Bfr£teTnK»£T*MMfc»«l3*lfc 
JMUfifiy— ^SrFFT 1 4Ktt*&bT7— UXX«** 

jftRX"^ h7A5**S. Xy-yyS 1 2 OtttBt 
««j©^fe^C (4 0HzI§) K*W*y-f >ft±E* 

[0 0 4 3] JfcKl, X^-yyS 1 2 8t*«Jx.li4iO$ 
*i^©^*^*jlSr*«). 3:©*t|jgtcSt?tiTVy 

ysrawy^> 0 d©v>>y«. Hieci^t, 
mmz®mmwxDm$L&i uoHziSfl» K&w-sy-f 

>£»®J^«*M£*H«ftW-fc ! t>©T**. -5-1/ 
T. Xf-v7"S 1 2 2T?y-f >raRL&Tyy«#flB 

ltihbjmwmu «firr*. c©a. xyyys 1 

2 4T*r7>^nS:0{rU-fey h LT^Sit-f y y 
[0 0 4 4] d©<t-5fC, *jifC*^iTVyy*S*? 

LTKHJMWMIU ta&ETSfc*. *j$©SMgl::«fc D 

^^>o H4tc^rEcu 1 2 ^^ff-rsiSffittiB^jjtffl 

a©^9H5fi^J©xn-^^-h^E(l 8\z*kT„ Hi 
T. ^©Ma«Rlf^B#F B 1«{r^03g5:^yo ^©^Stt 

wjmw*K«oi8an*.'Hi 8*. xx-yy 

S 1 3 OTA>KA°XX-<;Ui5 7 ffiPl 6©5^T@W«®!l 
©M&^ (4 0Hzifi§) €:ilj§T-5A*> K/U7^* 

oy-r>**J6.5o 

[0 0 4 5] ^(C, XyyyS 1 3 6 T^JAtt4^©* 
HjgoV^S*]!***, z:©**l3S{cSo*^TVy 

y^ji^y^. £©vyy«, h i 6 tc*o*v^T, 

j$^<c@*Stt)©^^ (40HzS^) tcisit^y-i' 
>t?SM^^M<t^M^#Wc i fc©Ta5?)o -tb 

t, x^yys 1 3 4T±aey-f ^iri^^^ 



m 

[0 0 4 6] d©J;5H, (fflCS^iTTy^SIR 
b, IffiUOHSRoy-f >TS^bfcV>y7 P 2r#Sg 

S§5 H < lEflKCISBlMMMK M SrJi^T S - £ J&*T 

-TZ. ffi«Mf©S»®T?tt. 019 (A) tC^-fcfc^ 
fc, .*^^ffi#ii5^<h£©BWgSfr©Jl&»f ale 
MLT^-f ^affitf+S*© £ #©B*r«ft©ffl«* 
f b, 3r-f ^sj!jRBE*i«nt*flDH*tR»©«iHk f c 

?§ST«, 019 (B) {CtkTJ:5(c, ^-fi'SSauo* 
ift^££©HW«»©Hift»:f afc»LT^-firffl»E 
a«*^©£*©B3r«8&©»SES f b , 

tfttt>&e©H*sik©j9NiER f c ©jufcWMtoWET 

a«Kc*H3£UTti*i:. *-©«ift»©y-f >*■€■©£ 

[0047] ^n*<sft-rsoj&«j*:©iiii«T»*. 0 
1 \z*k?E c u 1 2 dsn^r-sKS^siw^a©^ 1 

0mW&\<D7U—^*?— h£02 OIC^-To au 01 

oecui 2tti^-r-\'S$uBE-t>i*-riftmt&^-f-\' 

2^JEi 5 «itp$n5. 02O{C*;^T, 01 \£M— X 

Djg£tt-5o 02 Of, Sf, Xr'y^S 1 1 2t$ft 
jSfi^SrM^iAtr,, X^-yT-S 1 1 4T*-?>^ 

n ©«j&*Bfj£ffiT n ««^9^«¥l8ijf «. n <T n © 
*^tt. X^-y^S 1 1 eTftNUfcMfffrfe^'J 

(rtlORAM) fC«#U #0, *^>^n$lfc*tt 
-1'>^'J^>MT^f77 t S 1 1 2^iMT. i]V>2 
n(D{mflTn\^±.(D}i^\t7.J-y-fS 1 1 8 Kit*. 8f 

fiT n »c*fj«:i-s»im»cthffl!i$nfc*^jiy-^*F 

FT 1 4C(M6UT7-U3«lftt*ffa-a:. ^-Mism 

[0 0 4 8] X^-y^S 1 2 9T*"f i^atEE* 

r*. &©, xf-v^s i 2 oTttftj&snfcH^rSift 

5A*»6tt*iRS. X^-y^S 1 2 2 T±ffiy 

»«»tf£*W«ttttfcfc©T*-6. E©«, Xt7^ 
S 1 2 4T^^>^n^0«rU-fe^ h- bT£Q.3lM 

[0 0 4 9] Z\<D£o\Z, ^-f-VfflSUEKa-^lriTHW 
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». *^£^©JB»fc«fcDK£c:£fc<IE«fcB&® 

*«Dt-r* Jit 04»c^i-Ecu 

h£02 1 tr^To -fib. 04©ECU 1 2\Z 

-f£JaEE-tr>ire&tHb£*i' *2S»EaHW&a 
n£„ B2 1C^T. 01 2 tRI— X^-yyiCtel^— 

*^*f*-r. ^©Matt^BtF^sicsiOjg^^-r. c 
©fflafiWjERMHjfftcnoiisn*. 02 if, £-r, 

ffistffi*>5@^rfift©««»*ftjrr*. #©x5^y 

S 1 3 0W>K/U7^MS1 6CD5^TJftSStl 

fc@WiB»©fflJft»*aii-r*n>hV'<x7Y;^*»6 

3 2 Ttt*fc^i£#tt8ra-*©S«©»**tt^3- o y-r 

[0 0 5 0] iMc, X^-y^S 1 3 6-C«*.tf4*l©# 
HJfi©¥^*»6<taSr*«>, l©*^!:!^^!-? y 
y^a«?T«). ^©V-yT'tt, 016IC»O'^T, 

ai8f-B3rfift©ffltt& (4ohzM) K*sttsy^ 

>£B®JW«Rm tfcW^ttfcfe©-?**. ^b 
T, Xf 7^S 1 3 4t±E^>Tl«lfcV.y^ 

[0051] ^©j:c»tc, ^^faJEKiSiavrew 
ig»©»ifift*»)tb. *3ebfcH*s»©fl»»©y 

JcoT, 0 9 fc^T^y^©/^ 2 4 0gft*qEfcLt 

H#i8«©«jft»A«aBfl:-rs. ffi®?s«©sss-e«, 0 
22 (a) tc^i-i^ic, Mmtm^t&ammmwKD 

mfc&f ald**LTiaS**fSft©t#©HWfi»©« 
S»C f b, »flWffilr>£#©BWiB»©ra«» f c ©JS 

cHWiifrs. ra«tc«a»7X7T;n-^©K® 

Ttt, 019 (B) l^i-«t^tr, fiflM»S5V>£#©B 

mmmnrnfom. f a £»LT&fttf4'&A©£:#©B* 

Jg»<JD«iSE»c f b, ilflW«<6ir*£#©B*rtB»©fli!fc* 
f c ©JfilcH«Sfa&*±#T*. ^SOttfe&gHfcLfc* 
^«B*tg»©SiSScS'B«bTV^i, ^©M^R© 
y-f >^fflt$fflU5i: 1 KSB*»{«Scm«RoT}E 
fe-tZ>Z.ii\zUZ> 0 

[0 0 5 2] r©«^t). 02 O©*JE0«H*3V^T«X 
fy^S 1 2 9Ti8S^aiL. H©lftffliaKA»6B* 

jstt©aafcR£8aeu Sfc. 02 i©hjb«c*v»t 

SXf7^S 1 3 8TSSSr«ltBb, C©^ttiilS*^ 
B*Sslft©ilSiR^*«i--2> £ t K ioTSJCT* il <t 

^t*#, >£mtmmffiik&fLu *nit?z> z. 

[0 0 5 3] $fe{C^fe«t5tC, ®S7X7 7^h^C 




(8) 



y-r < >i o . ffisss^coaiHi©gs®T«gss^ 

B«-i»©«»8cX^ h 7 AttH l 0 oatlSStJ: o 
\z±W.<oy^ c<7)*^tt@**i«j©« 

[0 0 5 4] ;:ns»ftrafc»©te©l$KW::ov>T 
IKBJTS. H2 3tt*«W©(Sffi««*iJJEK«©®3^ 

«tasn>t*<ia©^ttEcu («?*iw»fi) 121: 

#Sr**ijl-tr>+H OT&tlJLT^***, 43&<DJttij£ 
ffi^*^?gs#Wftfc)«^:WMx.e>tiTECU 1 2 
StlSMilTfeS^. ECU12tCttFFT (iftJi 
7-'Jx3HJ|«) 14#MSn5t*C, ±h*y— > 

3>->xrA3 oa^t'j 3 2 #sstt savers, y 
ey— >a >->xyA 3 0 fd*wojfeffffi«*«iaiOT 

ECU 1 2 lC«^T«.o /t l J3 2 »Cttjfeffffi«K*flS 

L/T, m^wmnmmk (4ohz2» i^tsy^ 

> tBB»»«»tf y**pa&*Mrt3 

[0055] m 2 3 (c^te c u 1 2 a^ffrsg&Btt 

»«£ffll©i 4 ££0i|<Z> 7 P -y - h £0 2 4 JC^ 
To 02 4T01 1 £l^g-X5r.;,yt;rtt|!!J-#•^t£tt 
-r. ^©SttStt^B#P B l»H*SIDiI$n*. 02 4*. 
ST. Xfy^S 1 1 2 TJMftatfS#£tt*&tt. Jfc 

X^-y^S 1 1 4T*')>^nO»lSlTn* 
«*»S*»Sr*l»JTS. n<TnOi&ll, X^-y^Sl 

1 eT-trayLfciiMi^^u (rtsoRAM) 

y7*S 1 1 2^jttyo ##>*n(Dffi#Tn£U:©£:# 
ttxy^ys 1 1 8 Kit*. f^BTnK:*M5-r*»»llHI 
Cffl-«*nfc**ft3S5*— ^*FFT 1 4\zm^Lxy- 

TUMt&OTJfifcgCX^i' h7A^5. Xryys 1 

2 0Ttt@tM®IM (40Hzi6§) fciittsy 

[0 0 5 6] -€-LT, Xfy^S 1 6 0Ttfy-> 3 
>->XrA3 0^6*MO*fffiC«*WE*Bl0v *^'J 

3 2 a>&z&ffffiWC»J6LfcH#ig»©ffl&8c (4 0 H 

fcV 7 ^W. ^CDX^-yyS 1 2 2T±sBy-f 
ft. Xx-yys 1 2 8Tf*"5>^n*0KU-fey MX 
[0 0 5 7] ±IB©*M^JT«. &&*>%iMI&a>ffiBK: 

ttm\^tzm^m.m<Dmmi. (40Hzi6^ ic&tf-sy 
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iB»t-6fe*»Ctt. 02 5{C^-Tcfc5(C, ECU12ICtf 

nfcT7.7y;Ph. EE*(S«OttjH*«f^^-f <y^3 4 
frZAtlLT, ttfy-y3>yXfA3 0*^O*S 
co^ff&atcM^bT^^U 3 2 ICilSStfH (SSBtffci 

[0058] sic 0 2 6tc^TJ;5(c. gsiwiaiim-> 

XrA 3 6 3&»6^fTflfflK*tt*BaW«»0««» (4 
OHzjfifg) tc^sttsy-OtKMHWffiRtf 

*u 3 2tcji8s«Si (g§ffi#^icxx) £K«s-a-*w 

(Sibtt^K ±124)0 2 5, H2 6K:fettSECU 
1 2^3lfi ; T-5)8S®^SI*iJ^a«02 4KwT:7n- 

[0 0 5 9] 

[58w®3ia*] ±j£©$q<. m mm 1 fcEBosgimra. 

®«IBS ! W*JT*. Z.<Dfztt>. *dOfi«W)&:»*^6 
[0 0 6 0] »*«2 KE*©5gWTtt. 

s„ z.(Dfztb, &mwmizj:-?-cmmum^tfmti2>m 

«§E)&«|6]±-r-&. 3 lcBl©*iWP 

[0 0 6 1] tt*«4KIE«©«Wtt. * 

[0 0 6 2] »*S6taE*©58Wtt, *JS^Rtt, S3 

JQE«ft;U. JE«^bb3t«#5ftBK:*^*BB«B**!l3t 
BBna©«»«:W&SttSBB»©«^gftBK 




w*wm\sTjEm\zvm*m*m'£?z> z. tufi-v&z. 
coo6 3] m«5i7fcE*o56Wtt, &w<Dnmmm 

[0 0 6 4] W*JS8(CtE©O^B^«, 

WBa*ij?E^a©*ijiE»ip*3BeTS!|Mi)£aq5seM^s* 
fc&mfr&MTz z. t -ciEst \z&wfrm&nfcrz> z t. 

■& - iL-^mmzfmvm^n^. 

[01] *%W<D&m&m*\im&<nWii&mM<D~7u 
[02] BiB*l8W3e«iao3fll8!(5«l©7D-5 1 +- 
[03] Wil«^©ffl**fc*^ K^AStSTHT* 

So 

[0 4 ] #38H©»Htt8*UJ£8«©IIS 2 #lS60iJ©^D 

[0 5] &®«1i¥<J£Ma©Sg2*S£#J©7n-3^- 

[0 6] #fg^©gSm#^J«^«©fiS3||M0J©:7n 
>y^0T&3o 

[0 7] gSffi^ffifiJ^MScomsSIJg^JcD^n-^^- 

[08] *ji<i:7>^-r.7*-5T-^^a©a*&i© 

[09] ^-f-V^e^U^^T^-g). 
[010] HW«»©y<>fcBH^£©W«*jiVr 
0T$>So 

[011] BM^MfcfflaoiMSSifiWO^D-^ir 
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[01 2] g§MttSI««5!lS©^5^igfifiJ©7n-^^ 

[01 3] i5is^SLfcrt?i;fcsws»oy'f >tf8is« 
[014] ^m^mm9m<Dm&nmm<Dyu-^^ 

-hT&S. 

[015] ISiBtt!|spJ3e«iao»7SISfi«07n— 

[01 6] *jifc«i;fcH^rig»©y-f >tBBittJBi: 
[017] gsHttuwffifflaomsiafiwo^n— ^-v 
[018] s§B«^j^5aa©^9^ss^j©7D-^^ 
[019] ?'(*&i§jEiz&vtzmmmm<D5 l '(>£& 

[02 0] £Btt&*iJ£&9®ffl 1 O*J£0!l©:7n-5F- 

[02 i] issittiBw^jaao^ i i^je^jo^p-^ 
[022] umizmcrcmmmmoy^ >t&w*mt. 
[023] *¥&w<Dnm*mmizmm<D?&3MMm<?>7 

[02 4] &®#tf#iJ5£Ma©!g 1 2*iS^J©7P-5 1 
[02 5] *5fiW<0KHS«!8 ! l ! UJt*«©JS4||Jil«O^ 

[026] *m\<D&mw&mfemm<Dms , msm<D-? 

(^©^] 

1 o imm-t>-v- 

12 ECU (tt?ft|fl9£B) 

14 FFT (i«ig7-'JX*«l») 

16 A>K/^7-f 

18 ^>H/W7YM* 

2 o *-f — ;p 

2 2 h 

2 4 A* 

2 6 Bffi 

3 0 &Mf— ~>a >->7.rA 
3 2 ^'J 

3 4 Sft^-y^ 

3 6 K*Wa«->X^A 
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